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Abstract: 
During STEC infection, Shiga toxins (Stxs) enter the systemic circulation from the intestine, exerting toxic effects in target organs such as the kidney and the brain. The extent to which Stxs cause host intestinal inflammation may affect systemic absorption of Stx, thus promoting systemic illness. Stxs inhibit host cell protein synthesis by cleaving a conserved adenine in the alpha-sarcin loop of the 28S ribosomal RNA. This cleavage event terminates elongation in affected ribosomes, but paradoxically up-regulates pro-inflammatory cytokine production until cells eventually undergo apoptosis. Previous work in our lab has shown that Stx-induced up-regulation of C-X-C chemokines is a result of the ribotoxic stress response (RSR). As part of the RSR, Stx-induced 28S rRNA damage results in activation of stress-activated protein kinase pathways (SAPKs) p38 and JNKs, ultimately leading to IL-8 expression. Although it is well established that Stxs can induce the RSR, the mitogen activated protein kinase kinase kinase (MAP3K) that transduces the signal from intoxicated ribosomes to SAPKinases has remained elusive. Using the specific MLK7 inhibitor 7-[3-fluoro-4-aminophenyl-(4-(2-pyridin-2-yl-5,6-dihydro-4H-pyrrolo[1,2-b]pyrazol-3-yl))]-quinoline (DHP-2), we show in intestinal epithelial cells in vitro that 1) DHP-2 blocks Stx2-induced activation of SAPKs; 2) DHP-2 blocks Stx2-induced IL-8 mRNA expression; and 3) DHP-2 blocks Stx2-induced apoptosis.  DHP-2 does not block SAPKinase activation or IL-8 mRNA resulting from stimuli that utilize other MAP3Kinases, such as flagellin or IL-1β and thus appears highly specific. Knockdown of MLK7 message in Vero cells by siRNA has been successful, and is used to confirm our inhibitor data.  Together these data suggest that MLK7 is the MAP3K that transduces the Stx-induced RSR, and is thus a potential therapeutic target to block the Stx-mediated inflammation that may occur in multiple host organs and contribute to STEC pathogenesis.
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